Abstract-We consider the influence of a global feedback control which acts on an oscillatory system governed by a subcritical Ginzburg-Landau equation. Exact solutions corresponding to solitary-wave and spatially periodic solutions are obtained. A generalized variational approach is used for studying the indirect interaction between solitary waves caused by the global control. The basic types of dynamics are described.
One of the subjects that started recently attracting growing attention of the researchers working in the area of nonlinear dynamics and pattern formation is an active feedback control of pattern forming systems. The aim of feedback control is to achieve the desirable dynamics or a particular pattern. It has been applied to Rayleigh-Bénard convection [1, 2] , Marangoni convection [3] [4] [5] , contact line instability in thin liquid films [6] [7] [8] , catalytic reactions [9] [10] [11] , and crystal growth [12] . The effect of feedback control of supercritical oscillatory instabilities was investigated in [13] [14] [15] [16] [17] [18] . The possibility of the suppression of a subcritical oscillatory instability by means of feedback control has been demonstrated in [19] . In this paper we present the analytical results of feedback control applied to systems with a subcritical oscillatory instability.
We consider the subcritical complex Ginzburg-Landau equation (CGLE) under a feedback control
Feedback control is imposed by adding a term K(A)A to the right-hand side of the Equation (1), with a control functional K(A) of the form:
We look for solutions in the form
and thus the control functional can be written as K(A) = −p max R ≡ R max , we obtain the following system of two real equations
The system of Equations (4) has the following pulse solutions:
where
For α < 1 the two solutions for C exist for p > 2 √ 1 − α and the linear growth rate µ = 1−pR max < 0. Therefore, the solutions are stable in this region of parameters, or, in other notation, for
there is only one solution for C and there holds µ = 1 − pR max > 0. Thus, the solution is unstable there. There exists also another type of solutions of the system of Equations (4). These solutions are called small-amplitude periodic solutions and they are obtained in the limit b, c → ∞. In the case p = 0 (uncontrolled case) and c/b < 0, these solutions were derived in [20] in the form:
where β = −c/b > 0, γ(t) > 0 and 0 ≤ m(t) ≤ 1. The boundary of existence for these solutions is β > 4 [20] . With the feedback control imposed, we can suppress the limit β > 4. The obtained solutions exist for all values of β > 0. One branch of the solutions is stable for all β > 0, while another branch of the solutions is stable for β > 4 and has regions of instability for 0 < β ≤ 4. The similar periodic solutions are obtained in the limit b, c → ∞ for the case c/b > 0:
where β = c/b > 0, γ(t) < 0 and 0 ≤ m(t) ≤ 1. The uncontrolled (p = 0) solutions are unstable for small values of β. Further, with the increasing of β there appear regions of stability that depend on m. However, the applied feedback control can eliminate these regions of stability even for small values of p. In order to understand the qualitative behavior of solutions of the CGLE for arbitrary values of b and c, we consider a model of nonlinear evolution using an analytical approach, based on the variational principle, developed for the investigation of the dynamics of stable spatiotemporal solitons (see the review paper [21] ). The variational method was extended for treatment of complex dissipative systems by [22] and [23] . We have applied this extended variational method to the Equation (1), with a control functional of the form (2), and used the following ansatz:
for each of the solitary wave. A computer test was provided for the investigation of interaction of two pulse-like solutions according to the obtained variational model
Equations forφ j do not influence the dynamics and are not written here.
The following possible regimes were obtained:
• existence of a single pulse in the region {−b − 3 √ b 2 + 1 < c < −b + 3 √ b 2 + 1 }, see Figure 1 ;
• coexistence of two pulses, see Figure 2 ;
• competition of two pulses, see Figure 3 . 
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